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ABSTRACT 

    An experiment was conducted in the nursery of the college of Agriculture, University of Kufa during 

the agricultural season (2017-2018) in a house covered with green saran to study the effect of spraying 

organic acid (Lag-Humus) and chelated iron (Fe 6%, EDTA) on the growth and flowering indicators 

for freesia. The experiment was conducted according to The Randomized Complete Block Design 

(RCBD), with three replicates and two factors. The first factor is spraying three concentrations of 

organic acid, which are (3, 0 and 6 ml.L
-1

) and the second factor is spraying three concentrations of 

chelated iron are (0, 20 and 40 ml.L
-1

). The averages were compared according to the Least Significant 

Difference Test (L.S.D) and at a probability level of 0.05. The results also showed that spraying 

organic acid at a concentration of (6 ml.L
-1

) with chelated iron at a concentration of (40 mg.L
-1

) 

significantly increased the dry weight of the total vegetative, the leaves content of total chlorophyll, 

floret diameter, the length of the flower inflorescence, vase life and the leaves content of iron which 

amounted to (1.75 g, 49.78 mg.100 g
-1

, 6.13 cm, 9.00 days and 47.50 mg.kg
-1

), respectively compared 

to the plants of control treatment, which gave the lowest values amounted to (1.01 g, 44.46 mg. 100 g
-1

, 

3.23 cm, 6.33 days and 36.82 mg.kg
-1

).  while spraying the organic acid at a concentration of (6 ml.L
-1

) 

with chelated iron at a concentration of (20 mg.L
-1

) significantly increased the number of leaves per 

plant,  the leaves content of the total soluble Carbohydrate, the number of flower inflorescences per 

plant,  the number of florets per flower, and the percentage of nitrogen and reduced the number days 

required to open the first floret which amounted to (8.33 leaves and 6.34 mg.kg
-1

 dry weight, 5.66 

inflorescences, 12.33 florets, 2.03% 128.33 days), respectively compared to the control treatment, 

which gave the lowest values amounted to (3.00 leaves, 4.20 mg.kg
-1

 dry weight, 2.33 inflorescences, 

6.00 florets, 0.62%), respectively and the highest average in the number of days required to open the 

first floret amounted to (138.00 days). 

Keywords: growth stimulators, iron, floriculture bulbs. 

المخلبي  والحديد  Laq-Humusحامض العضوي للرش بال Freesia hybrida استجابة نبات الفريسيا 

 واثرهما في مؤشرات النمو والأزهار

 جًبل أحًذ عببط   يشخبق طبنب حًبدٌ انضسفٍ   أثُش حشكٍ عجًٍ

 كهُت انضساعت, جبيعت انكىفت, جًهىسَت انعشاق

 المستخلص:

فٍ بُج يغطً ببنسبساٌ الأخضش   2018 -2017انكىفت خلال انًىسى انضساعٍ أجشَج حجشبت فٍ يشخم كهُت انضساعت /جبيعت       

( فٍ يؤششاث انًُى والأصهبس نُببث Fe 6% ,EDTAوانحذَذ انًخهبٍ) Lag- Humus نذساست حأثُش سش انحبيض انعضىٌ

الأول سش ثلاثت حشاكُض يٍ  بثلاد يكشساث بعبيهٍُ, (R.C.B.D) انفشَضَب. َفزث انخجشبت بخصًُى انقطبعبث انعشىائُت انكبيهت

( يم.نخش6و  0, 3انحبيض انعضىٌ وهٍ )
-1

( يهغى.نخش40و  20, 0, وانثبٍَ سش ثلاثت حشاكُض يٍ انحذَذ انًخهبٍ هٍ )
-1

. قىسَج  

أظهشث انُخبئج كزنك أٌ سش انحبيض انعضىٌ    .0.05وعهً يسخىي احخًبل  (L.S.D) انًخىسطبث حسب اخخببس أقم فشق يعُىٌ

يم.نخش 6 بخشكُض
1ـ

يهغى.نخش 40يع انحذَذ انًخهبٍ بخشكُض 
-1

صاد يعُىَب يٍ انىصٌ انجبف نهجًىع انخضشٌ, يحخىي الاوساق يٍ  

غى, 1.75انكهىسوفُم انكهٍ, قطش انضهُشة, طىل انُىسة انضهشَت, انعًش انًضهشٌ ويحخىي الاوساق يٍ انحذَذ ار بهغج 

غى100يهغى.49.78
-1

هغى.كغىي47.50َىو و9.00سى, 6.13, 
-1

غى, 1.01يقبسَت يع انُببحبث انًقبسَت وانخٍ أعطج اقم انقُى بهغج)

غى100يهغى.44.46
-1

يهغى. كغى36.82َىو و 6.33سى, 3.23, 
-1

يم.نخش 6. فٍ حٍُ اٌ سش انحبيض انعضىٌ بخشكُض 
1ـ

يع انحذَذ  

يهغى.نخش20انًخهبٍ بخشكُض 
-1

اق يٍ انكشبىهُذساث انكهُت انزائبت, عذد انُىساث صاد يعُىَب يٍ عذد الاوساق نكم َببث ويحخىي الاوس 
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انضهشَت نكم َببث و وعذد انضهُشاث نكم َىسة وانُسبت انًئىَت نهُخشوجٍُ وقهم يٍ عذد الأَبو ألاصيه نخفخح اول صهُشة إر بهغج 

يهغى.غى6.34وسقت و 8.33
-1

يهت انًقبسَت وانخٍ َىو يقبسَت يع يعب128.33% 2.03صهُشة, 12.33َىسة صهشَت, 5.66وصٌ جبف,  

يهغى.غى4.20وسقت, 3.00اعطج اقم انقُى) 
-1

%  وأعهً يعذل فٍ عذد الأَبو 0.62صهُشة,  6.00َىسة صهشَت,  2.33وصٌ جبف,  

 .َىو( وعهً انخىانٍ 138.00انلاصيت نخفخح اول صهُشة بهغ 

 انكهًبث انًفخبحُت: يحفضاث ًَى, حذَذ, ابصبل صَُت

1. INTRODUCTION 

Freesia belongs to the Iridaceae family, which 

is an annual winter corm plant. Southern Africa 

is its origin country.  Its leaves are thin and 

acute, with a Trumpet flower that carries 

corymb inflorescences with different colors 

(yellow, orange, white, and red). It has an 

aromatic smell. The plants bloom during the 

spring and it is suitable for commercial cut 

flowers (Mahmood and Amin, 1989; Al-Batal, 

2005).  They come economically after clove 

flowers in Europe and are mainly grown for the 

production of potted plants and cut flowers 

(Salunkhe et al., 1989). It is cultivated in places 

without frost and protected from strong winds, 

especially during flowering, and it prefers 

cultivating it in light soils rich in organic 

materials (Al-Batal, 2010).  Organic fertilizers 

are defined as a mixture of residues of materials 

in the soil and from plant and animal wastes, 

fermented fertilizers (compost), green fertilizer, 

and other microorganisms that have resulted 

from degradation processes (Al-Radhiman, 

2004; Bailey, 2006). Humic acid is considered 

one of the humic compounds resulting from the 

decomposition of the organic matter where it 

helps in improving the absorption of nutrients 

in the soil and improving soil texture. The 

humic substance also helps in increasing the 

amino acids and the plant content of proteins 

and nutrients (Pettit, 2003). It also has a role in 

inhibiting the activity of the enzyme (IAA 

oxidase) and increasing the activity of Auxin, 

which plays a role in stimulating plant growth 

and works as a bio-catalyst stimulating 

hormonal activity for the plant, since it liberates 

many types of auxins that help in regulating 

plant growth, stimulating the physiological 

functions of the plant and stimulating cell 

division and elongation. It also plays a role in 

delaying the analysis of proteins and 

chlorophyll and increasing the production of 

vitamins and hormones (ODell, 2003). Iftikhar 

et al., (2013) indicated that spraying Gladiolus 

grandiflorus plants with Humic acid at a 

concentration of (2 mm.L
-1

) led to a significant 

increase in the number of leaves per plant, the 

leaves content of total chlorophyll, and the 

number of florets per flower inflorescence.  Al-

Bayati and Khalifa, (2017) also found when 

spraying humic acid on the bulbs of Narcissus 

(Narcissus spp.) at a concentration of (1 g.L
-1

) 

led to a significant increase in the plant height, 

the number of leaves, the flower diameter and 

the length of the flower stalk. Studies indicate 

the importance of foliar nutrition for the plant, 

where it is resorted to when obstructing the 

absorption process of nutrients through the 

roots (Al-Sahaf, 1989), where the macro and 

micronutrients have an important role in the 

growth and development of plants, and Its 

presence in concentrations less than the need of 

the plant leads to poor growth and production, 

so the plant must be supplied with its need of 

these elements (Pritts and Geolf, 1993), to 

improve its growth and production, and despite 

the presence of these nutritional elements in the 

soil in large quantities, the available ones for 

the plant do not almost correspond to the 

proportion needed for plant growth, so using 

foliar spraying on a plant is important for the 

purpose of rapid response to compensate for the 

deficiency of these nutrients (Taiz and Zeiger, 

2006). Iron is an important element that affects 

the growth of the plant where it has an impact 

on many bioprocesses for the plant, either 

through its direct participation as a structural 

part for plant materials or its activation of 

enzymatic processes within the plant. Iron 

enters as an agent and activator for reactions of 

forming Chlorophyll Pigments through a series 

of compounds that end up with the formation of 

a chlorophyll molecule (Hopkins, 1999) in 

addition to its role in the process of RNA 
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representation of chloroplasts in leaves, which 

are bodies containing chlorophyll (Rout and 

Sahoo, 2015). It also enters into the formation 

of cytochromes (Cytochromes) of great 

importance in photosynthesis and respiration, 

where iron plays a role in the NADH + 

reduction process, which leads to the 

production of energy needed for photosynthesis 

(Kabata-Pendias and Pendias, 1992). Al-Asadi 

(2014) showed when spraying chelated iron on 

the Clendula officinalis L. plant at a 

concentration of (200 mg.L
-1

) led to a 

significant increase in the number of leaves, the 

leaves content of total chlorophyll, the number 

of flowers, and flower diameter. For the 

importance of freesia plant being one of the 

important cut flowers, this experiment was 

conducted to demonstrate the effect of spraying 

Freesia (Freesia hybrida) with an organic acid 

(Laq-Humus) and chelated iron on growth and 

flowering indicators. 

2. MATERIALS AND METHODS 

The experiment was conducted at the nursery of 

the College of Agriculture, University of Kufa 

during the agricultural season (2018-2019) to 

demonstrate the effect of spraying Freesia 

(Freesia hybrida) with an organic acid (Laq-

Humus) and chelated iron on growth and 

flowering indicators. The corms were planted 

on 10/15/2018 in plastic pots with a diameter of 

22 cm and a height of 19 cm in which a soil 

with a size of (3.5 kg). Table (1) shows the 

Physical and chemical traits for the soil of 

flowerpots. 

Table 1: some physical and chemical traits for the soil of flowerpots. 

Traits Units Value 

Degree of soil interaction pH 7.31 

Electrical conductivity dS.m
-1 

2.63 

N g.100 kg
-1 

0.51 

P mg.L
-1 

2.65 

K 
Cmol.kg

-1 14.3 

Mg ++ 1.8 

Organic matter % 0.95 

Texture Sand 

Clay % 

% 

% 

3.0 

Silt 4.3 

Sand 92.7 

 

The experiment was conducted according to 

The Randomized Complete Block Design 

(RCBD), with three replicates and two factors: 

the first factor is organic acid Laq-Humus 

(German origin, produced by the company 

(BBA GERMANY) that distributed by the 

Lebanese Unifert Sal Businesses Company, 

which includes organic acids (humic acid and 

Fulvic acid) with the percentage of 18% that 

extracted from the brown coal Leonardite 

which It was formed through chemical and bio-

processes to convert organic and plant residues 

into humus) with three concentrations (0, 3 and 

6 ml.L
-1

) and the second factor is chelated iron 

in three concentrations (0, 20 and 40 mg.L
-1

), 

spraying Laq-Humus acid and chelated iron (Fe 

6% EDTA) three times, the first one after the 

real leaves appear on the corms, and the second 

one after 15 days of the first one, and the third 

spraying is after 15 days from the second 

spraying. The averages were compared 

according to the least significant difference 

(S.D.L) test at the probability level of (0.05) 

(Al-Rawi and Khalaf Allah, 2000).  All service 

operations were performed such as irrigation 

and weeding and for each experimental unit 

whenever the plant needed it. On 6/1/2019 the 

following growth indicators were measured.  

First: vegetative growth indicators: 
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1- Total number of leaves per plant 

(leaves.plant
-1

) 

2- The dry weight of total vegetative (g) 

The dry weight was calculated at the end of the 

experiment, where the total vegetative was 

dried in a room with good ventilation and 

placed in the oven for 48 hours, after which the 

weight was calculated by a sensitive balance. 

3- The Leaves content of total 

chlorophyll (mg.100 g
-1

 fresh weight) 

Chlorophyll was estimated according to 

(Goodwin, 1976) method by a UV-Visible 

spectrophotometer to measure the optical 

absorption of the two-wavelength (645 and 663 

nm) in the graduate laboratory of the College of 

Agriculture, University of Kufa. 

4- The content of total soluble 

Carbohydrate (mg.g
-1

): 

Carbohydrates were estimated using (Duboies 

et al., 1956) method by UV-Visible 

spectrophotometer along 490 nm wavelength. 

Second: indicators of flower growth 

1- The number of days required to open 

the first floret (day) 

The number of days was calculated from the 

cultivation of corm to blooming the first floret 

on the plants. 

2- The number of flower inflorescences 

(inflorescences.plant
-1

). 

3- The number of florets 

(florets.inflorescences
-1

). 

4- The diameter of inflorescences (cm) 

The diameter of the floret was measured from 

the two largest points by Vernier caliper. 

5- The length of the flower stalk (cm) 

The length of the flower stalk was measured by 

the tape measure. 

6- The diameter of the flower 

inflorescence stalk (mm) 

The diameter of the flower inflorescence stalk 

was measured by Vernier Caliper. 

7- Vase life (day):  

After the flowering is complete, the flowers are 

cut completely from the area of their contact 

with the stem and the cutting was with a sharp 

scalpel. The process cut flower took place in the 

afternoon and the cutting was at an angle of 

45º, after which the flowers were placed 

directly in a clean and sterile container with the 

size of 500 cm
3
 filled with distilled water and 

added to it 1% sugar and aspirin tablet to each 

container that contains the active substance 

(salicylic acid) (Sultan et al., 1992).   The 

flower stalk was then immersed in the solution 

and the leaves were removed from the lower 

third of the flower stalk (Ismail, 2004). The 

preservative solution was replaced every two 

days, with a cut of poison from the base of the 

flower stalk, and according to the number of 

days that the flower remained fresh in the 

atmosphere of the usual room 20-22 m while 

keeping its vitality so that it can be used in 

coordination. 

Third: The leaves content of nutrients 

1- The leaves content of the nitrogen 

component (%): the nitrogen was 

estimated using the Kjeldahl apparatus 

according to what the press reported 

(1989). 

2- The leaves content of the iron element 

(mg.kg
-1

): The leaves content of the iron 

element was estimated from the element 

iron according to what was reported (by 

Al-Sahaf, 1989) by taking the digested 

sample and measured by Atomic 

Absorption Spectrophotometers. 

3. RESULTS AND DISCUSSION 

Table (2) shows a significant increase in the 

indicators of vegetative growth for Freesia 

when spraying it with organic acid at a 

concentration of (6 ml.L
-1

), where the number 

of total leaves, the dry weight of the total 

vegetative, and the leaves content of the total 

soluble Carbohydrate amounted to (7.00 
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leaves.plant
-1

, 1.61 g, 48.59 mg.100 g
-1

, and 

5.97 mg.g
-1

), respectively compared to the 

spraying treatment with distilled water only, 

which gave the lowest averages amounted to 

(3.33 leaves.plant
-1

, 1.06 g, 44.73 mg. 100 g
-1

, 

and 4.37 mg.g
-1

), respectively.  The results of 

the same table showed that spraying iron with a 

concentration of (20 mg.L
-1

) led to a significant 

increase in the number of leaves and the leaves 

content of total soluble carbohydrates which 

amounted to (5.44 leaves.plant
-1

 and 5.34 mg.g
-

1
), While the results showed a significant 

increase in the dry weight of the total vegetative 

and the leaves content of the total chlorophyll 

pigment when spraying at a concentration of 

(40 mg.L
-1

) which amounted to (1.39 g and 

47.26 mg. 100 g
-1

) compared to the control 

treatment that gave the lowest averages 

amounted to (4.33 leaves.plant
-1

, 1.22 g, 45.74 

mg. 100 g
-1

, 5.08 mg.g
-1

), respectively. It is also 

observed from the results of Table (2) that 

spraying the organic acid at a concentration of 

(6 ml.L
-1

) with iron at a concentration of (20 

mg.L
-1

) led to a significant increase in the 

number of leaves and the leaves content of total 

soluble carbohydrates amounted to (8.33 

leaves.plant
-1

 and 6.34 mg.g
-1

).  The results also 

showed a significant increase in the dry weight 

of the total and the leaves content of the total 

chlorophyll when spraying it with organic acid 

at a concentration of (6 ml.L
-1

) with iron at a 

concentration of (40 mg.L
-1

) which amounted to 

(1.75 g and 49.78 mg. 100 g
-1

) compared to the 

control treatment that gave the lowest averages 

amounted to (3.00 leaves.plant
-1

, 1.01 g, 44.46 

mg. 100 g
-1

, and 4.20 mg.g
-1

), respectively. 

Table 2: shows the effect of spraying organic acid and chelated iron on vegetative growth indicators. 

Treatments  

Number of 

leaves 

(leaves.plant
-1

) 

The dry 

weight of the 

total 

vegetative (g) 

The leaves 

content of the 

total chlorophyll 

(mg.100 g
-1

) 

The leaves content 

of the total soluble 

Carbohydrate 

(mg.g
-1

) 

organic acid 

(ml.L
-1

) 

0 3.33 1.06 44.73 4.37 

3 4.77 1.23 46.25 5.26 

6 7.00 1.61 48.59 5.97 

L.S.D. 0.05 0.402 0.047 0.550 39193 

chelated iron 

(mg.L
-1

) 

0 4.33 1.22 45.74 5.08 

20 5.44 1.29 46.56 5.34 

40 5.33 1.39 47.26 5.18 

L.S.D. 0.05 0.402 0.047 0.550 39193 

organic acid 

(ml.L
-1

)   

chelated iron 

(mg.L
-1

) 

0 

0 3.00 1.01 44.46 4.20 

20 3.33 1.07 44.77 4.38 

40 3.66 1.11 44.95 4.55 

3 

0 4.33 1.16 45.59 5.02 

20 4.66 1.21 46.10 5.31 

40 5.33 1.32 47.06 5.46 

6 

0 5.66 1.48 47.16 6.04 

20 8.33 1.61 48.82 6.34 

40 7.00 1.75 49.78 5.55 

L.S.D. 0.05 0.696 0.082 0.953 39335 

 

Table (3) shows when spraying the organic acid 

with a concentration of (6 ml.L
-1

) led to a 

significant increase in the traits of flower 

growth, where it led to a decrease in the number 

of days required to open the first floret and an 

increase in the number of flower inflorescences, 

the number of florets, the diameter of the floret, 

the length of the flower inflorescence, the 
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diameter of the flower stalk, and the vase life, 

which amounted to (130.00 days, 5.22 

inflorescence.plant
-1

, 10.89 floret.inflorescence
-

1
, 5.73 cm, 35.50 cm, 5.85 mm, and 7.88 days), 

respectively compared to the control treatment 

that gave the highest average number of days 

required to open the first floret and the lowest 

average for the rest of the indicators, which 

amounted to (137.78 days, 2.77 

inflorescence.plant
-1

, 6.11 floret.inflorescence
-1

, 

3.42 cm, 27.09 cm, 5.18 mm, and 6.66 days), 

respectively. The same table shows when 

spraying iron with a concentration of (20 mg.L
-

1
) led to reducing the number of days required 

to open the first floret and increasing the 

number of flower inflorescences and the 

number of florets which amounted to (133.33 

days, 4.22 inflorescences.plant
-1

 and 8.44 

floret.inflorescence
-1

). The results also showed 

a significant increase when spraying iron with a 

concentration of (40 mg.L
-1

), where the 

diameter of the flower, the length and diameter 

of the flower inflorescence, and the vase life 

have increased which amounted to (4.88 cm, 

31.82 cm, 7.80 mm and 9.00 days), respectively 

compared to the control treatment that gave the 

highest average number of days required to 

open the first floret and the lowest average for 

the rest of the indicators which amounted to 

(134.78 days, 3.55 inflorescences.plant
-1

, 7.33 

florets.inflorescence
-1

, 4.08 cm, 29.34 cm, 3.53 

mm, and 6.33 days), respectively. 

Table (3) shows that spraying organic acid at a 

concentration of (6 ml.L
-1

) with iron at a 

concentration of (20 mg.L
-1

) led to reducing the 

number of days required to open the first 

florets, increase the number of flower 

inflorescences, the number of florets which 

amounted to (128.33 days, 5.66 

inflorescences.plant
-1

, 12.33 

florets.inflorescence
-1

), respectively. The results 

also showed a significant increase when 

spraying with organic acid at a concentration of 

(6 ml.L
-1

) and with iron at a concentration of 

(40 mg.L
-1

), where the diameter of the floret, 

the length and diameter of the flower 

inflorescence, and the vase have increased 

which amounted to (6.13 cm, 36.53 cm, 7.88 

mm and 9.00), respectively compared to the 

control treatment, which gave the highest 

number of days required to open the first floret 

and the lowest averages for the rest of the 

indicators which amounted to (138.00 days, 

2.33 inflorescences.plant
-1

, 6.00 

floret.inflorescence
-1

, 3.23 cm, 26.23 cm, 5.53 

mm, and 6. 33 days), respectively. Table (4) 

shows the positive effect when spraying organic 

acid at a concentration of (6 ml.L
-1

) on the 

Freesia plant, which led to a significant increase 

in the percentage of nitrogen and the leaves 

content of iron which amounted to (1.87% and 

46.00 mg.kg
-1

) compared to the control 

treatment Which gave the lowest values 

amounted to (0.88% and 39.27 mg.Kg
-1

), 

respectively.  The results of the same table 

showed when spraying iron with a 

concentration of (40 mg.L
-1

) led to a significant 

increase in the percentage of nitrogen and the 

leaves content of nitrogen and iron, which 

amounted to (1.48% and 43.47 mg.kg
-1

) 

compared to the control treatment that gave the 

lowest values amounted to (1.13% and 41.77 

mg.kg
-1

), respectively. It is noted from the 

results of Table (4) that there is a significant 

increase when spraying the organic acid at a 

concentration of (6 ml.L
-1

) with iron at a 

concentration of (20 mg.L
-1

) on the Freesia 

plant led to an increase in the percentage of 

nitrogen in the leaves which amounted to 

(2.03%). Likewise, there was a significant 

increase in the leaves content of iron when 

spraying organic acid at a concentration of (6 

ml.L
-1

) with iron at a concentration of (40 

mg.L
-1

) which amounted to (47.50 mg.kg
-1

) 

compared to the control treatment that gave the 

lowest values amounted to (0.62% and 38.62 

mg.kg
-1

), respectively. 
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Table 3: shows the effect of spraying organic acid and chelated iron on the flower growth indicators. 

Treatments Concentration 

number 

of days 

required 

to open 

the first 

floret 

(day) 

number of flower 

inflorescences 

(inflorescences.plant
-

1
) 

number of florets 

(floret.inflorescence
-

1
) 

the 

diameter 

of the 

floret 

(cm) 

length of the 

flower 

inflorescence 

(cm) 

the 

diameter 

of the 

flower 

stalk 

(mm) 

Vase 

life 

(day) 

organic acid 

(ml.L
-1

) 

0 137.78 2.77 6.11 3.42 27.09 5.18 6.66 

3 133.67 4.00 7.11 4.40 29.53 5.39 7.59 

6 130.00 5.22 10.89 5.73 35.50 5.85 7.88 

L.S.D. 0.05 39561 39456 39976 39293 39779 39219 39499 

chelated 

iron (mg.L
-

1
) 

0 134.78 3.55 7.33 4.08 29.34 3.53 6.33 

20 133.33 4.22 8.44 4.57 30.96 4.83 7.66 

40 133.33 4.22 8.33 4.88 31.82 7.80 9.00 

L.S.D. 0.05 39561 39456 39976 39293 39779 39219 39499 

organic 

acid 

(ml.L
-1

) 

  
chelated 

iron 

(mg.L
-1

) 

0 

0 138.00 2.33 6.00 3.23 26.23 3.53 6.33 

20 138.11 2.66 6.00 3.40 26.97 4.83 7.66 

40 136.67 3.33 6.33 3.63 28.07 4.80 7.00 

3 

0 134.17 3.66 6.67 3.90 28.50 4.53 6.33 

20 133.62 4.33 7.00 4.40 29.23 5.83 7.66 

40 132.67 4.00 7.67 4.90 30.87 6.80 9.00 

6 

0 131.00 4.66 9.33 5.13 33.30 6.53 6.33 

20 128.33 5.66 12.33 5.93 36.17 5.83 7.66 

40 130.58 5.33 11.00 6.13 36.53 7.88 9.00 

L.S.D. 0.05 39971 39793 19693 39539 19349 39383 39865 
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Table 4: shows the effect of spraying organic acid and chelated iron on the leaves content of iron and 

the percentage of nitrogen. 

Treatments Concentrations 
the percentage of 

nitrogen (%) 

the leaves content of 

iron (mg.kg
-1

) 

organic acid (ml.L
-1

) 

0 0.88 39.27 

3 1.21 42.02 

6 1.87 46.00 

L.S.D. 0.05 39188 39524 

chelated iron (mg.L
-1

) 

0 1.13 41.77 

20 136 42.05 

40 1.48 43.47 

L.S.D. 0.05 39188 39524 

Organic acid (ml.L
-1

)   

chelated iron (mg.L
-1

) 

0 

0 0.62 38.62 

20 0.81 39.20 

40 1.22 39.99 

3 

0 1.08 41.16 

20 1.23 41.99 

40 1.32 42.90 

6 

0 1.69 45.54 

20 2.03 44.97 

40 1.91 47.50 

L.S.D. 0.05 39326 39938 

 

Tables (2,3 and 4) show that spraying organic 

acid (Laq Humus) led to a significant increase 

in the indicators of vegetative and flowering 

growth, the percentage of nitrogen, and the 

leaves content of iron. The reason may be due 

to the role of the organic acid in plant growth 

through chelating soil nutrients and facilitating 

the absorption of nutrients Especially nitrogen 

and phosphorous, which are involved in the 

synthesis of nucleic acids, proteins, enzymatic 

companions, all processes and reactions 

associated with protoplasm, enzymatic 

reactions, and photosynthesis, as well as have 

an important and clear role in increasing the 

number and size of leaf cells and increasing the 

formation of chlorophyll, which leads to 

increase the effectiveness of leaves in 

photosynthesis and then increasing vegetative 

growth (Nardi, 2002). The acidic media that 

helps bind to the positive ions also provides and 

protects the latter from precipitation, where it 

has a role in increasing the permeability of the 

cell membrane and its importance in 

transporting and preparing the micronutrients 

and absorbing nutrients, phosphates, and 

oxygen (Mayhew 2004). Humic substances also 

increase the bioactivity of the plant by 

activating the enzymatic systems and increasing 

the formation of DNA, RNA, which in turn 

creates the cells and also works to stimulate the 

rapid division of cells, thus encourage lateral 

growths such as stem diameter, number of 

branches and number of leaves (Jackson, 1993). 

The increase in the leaves content of total 

soluble carbohydrates and total chlorophyll and 

nutrients such as nitrogen and iron may be 

attributed to the effect of spraying the organic 

acid to its content of humic acid and nutrients, 

which caused the increase in vegetative growth 

indicators, which increased the rate of 

photosynthesis in the leaves, thus increasing the 

amount of manufactured carbohydrates and the 

leaves content of total chlorophyll. The 

spraying on the plant and soil also contributed 

to the direct nutrition with nutrients such as 

nitrogen, which caused the increase of these 

elements in the leaves of the plant (Gonzalez et 

al., 2010). Humic acid leads to the activation of 
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the physiological functions of the plant and 

works to increase the plant's biomass by 

stimulating the division of plant cells and 

increasing their elongation and size, as well as 

delaying the decomposition of proteins and 

chlorophyll and lead to an increase in the 

production of vitamins and plant hormones for 

the plants treated with them, thus increasing the 

size of the total vegetative and improving 

indicators of flowering growth at the end (O 

Dell, 2003). It is noted from the tables (2, 3, 

and 4) that there is a significant increase in the 

indicators of vegetative and flowering growth 

and the leaves content of the nutrients when 

spraying the iron element to the total 

vegetative.  The reason may be due to the role 

of the iron element that is involved in 

photosynthesis and the building of nucleic 

acids, DNA and RNA necessary for cell 

division, in addition to that it enters in the 

synthesis of the chlorophyll molecule that is 

involved in photosynthesis and building 

materials necessary for the growth of plants 

(Al-Sahaf, 1989). Likewise, the influence of the 

iron component on photosynthesis and ATP 

production is important in plant bio-processes, 

which encourages the formation of foliar buds 

and then increase the number of leaves (Abu 

Dahi and Yunus, 1988). The reason for the 

increase in the percentage of nitrogen in the 

leaves is due to the role of added iron in 

increasing plant growth indicators as shown in 

Tables (2 and 3). Likewise, increasing nitrogen 

availability in the soil is due to a decrease in the 

pH of the soil, thus an increase in nitrogen 

absorption, which leads to increase nitrogen 

concentration in the leaves (Marschner, 1995). 

This may also be due to the effect of the iron 

element in increasing the number of leaves as 

shown in Table (2). In addition, the iron 

element has an important role in the bio-

processes inside the plant that accelerate the 

transformation of some vegetative buds to 

flower, and then increase the flower buds and 

increase the number of flowers in the plant 

(Mengel, 2002).  Also, increasing the leaves 

content of total carbohydrates as shown in 

Table (2) may eventually lead to an increase in 

vase life of the flowers. 
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